Summary. This paper presents evidence that the microtubules of the manchette in ram, goat, boar, stallion and bull spermatids are linked to both the nuclear envelope and the chromatin by fibers transpiercing the nuclear envelope. It is suggested that this organization, allowing redistribution of chromatin prior to spermiation, is similar to half a mitotic apparatus.
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Introduction.
Up to now, microtubules have been described in the spermatids of all the species studied. In annelids (Webster and Richards, 1977) , insects (Friedlander, 1976 ; Godula, 1979) , whip scorpions (Phillips, 1976) , fishes (Zirkin, 1975) , amphibians (Picheral, 1972 ; Sandoz, 1974) , sauropsidae (Nagano, 1962 ; Nicander, 1967 ; McIntosh and Porter, 1967 ; Marchand, 1977 ; Maretta, 1977) and such mammals as protheria (Sapsford et al., 1969 ; Phillips, 1970 ; Rattner, 1972 ; Harding et al., 1976) , rodents r (Gardner, 1966 ; MacKinnon and Abraham, 1972 ; Rattner and Brinkley, 1972 ; Woloswick and Bryan, 1973) , lagomorphs (Pedersen, 1969 ; Ploen, 1971) , cats (Burgos and Fawcett, 1955) , ongulates (Courot and F16chon, 1966 ; Zirkin, 1971) and primates including man (de Kretser, 1969 ; Holstein, 1976) , the microtubules are arranged to form a well differentiated caudal sheet or manchette around the nucleus. They remain less organized in hydrae (West, 1978) , chaetognaths (Van Deurs, 1975) and scorpions (Phillips, 1973) fig. 9) . In many zones, the fibers transpierced the NE and joined the chromatin through the nuclear pocket ( fig. 9 ). The perinuclear ring also slipped backwards along the plasma membrane ( fig. 9 ). When the manchette reached the posterior part of the nucleus, the-microtubules dissociated, leaving the nuclear ring in place along the plasma membrane before it, in turn, disappeared ( fig. 10 ).
6. (Courot and Fldchon, 1966 ; MacKinnon et al., 1973) . Considering that these inter-microtubular links have almost constant dimensions in a given step of spermiogenesis (MacKinnon et al.,1973) and that the number of microtubules is constant for a given species (Rattner and Brinkley, 1972) (Dressier and Schmid,1976) . The chromosomic centromere regions in these species are progressively separated into two sets, the first one corresponding to a chromosome under the acrosome, and the second set to the other chromosomes which migrate backwards during nuclear elongation, finally stopping at the posterior part of the nucleus. In birds, the second set is divided into two small symmetrical patches near the implantation plate of the flagellum (Dressier and Schmid, 1976) . In mammals, we suggest that such movements exist and that the basal knobs would result from centromere migration.
The arguments in favor of this hypothesis are the following : 1) The basal knobs are formed only in late elongating spermatids, just before the manchette disappears (Courtens and Loir, 1981) .
2) The basal knobs display specific staining properties and would thus be composed of heterochromatin (Loir and Courtens, 1979) .
3) The present results give further data on the way the knobs may be formed, considering that the links observed between the manchette, the NE and the condensing chromatin slip backwards along and through the NE when the manchette moves backwards. The anatomical arrangement we describe, providing a stable support for slipping nuclear material, may, in some way, be similar to half a mitotic apparatus. Slippage through the persisting NE is common during protozoal mitosis (Mazia, 1961) . However, the chromatin structure in mitosis and spermiogenesis is not the same. The movement of individual chromosomes in the mass of condensing chromatin, specific of elongation spermatids, may be difficult to imagine. However, these movements may be facilitated when nucleoproteins, responsible for early chromatin condensation, are lost from the nuclei. In the presently studied species, this takes place when the manchette slips backwards, the basal knobs are formed (Courtens and Loir, 1981) Résumé. Les microtubules de la manchette des spermatides de Bélier, Taureau, Etalon, Verrat, et Bouc sont reliés à la fois à l'enveloppe nucléaire et à la chromatine par des fibres traversant l'enveloppe nucléaire. Cette relation suggère que la manchette est équivalente à un demi-fuseau achromatique à partir duquel s'organise la redistribution de la chromatine avant la spermiation.
